Dextrorphan and levorphanol selectively block N-methyl-D-aspartate receptor-mediated neurotoxicity on cortical neurons.
Neocortical neurons in cell cultures prepared from fetal mice were impaled for intracellular recording. Dextrorphan (DX), a clinically tested dextrorotatory morphinan lacking opioid action, did not alter neuronal membrane potential or conductance, but produced a selective attenuation of N-methyl-D-aspartate (NMDA) responses; kainate and quisqualate responses were not affected. DX also antagonized morphological and chemical (lactate dehydrogenase efflux) evidence of cortical neuronal cell injury produced by toxic bath exposure to NMDA, quinolinate or glutamate, but did not affect toxic exposure to quisqualate or kainate. This selective antagonism of neurotoxicity was apparent at micromolar concentrations of DX with an ED50 of 13 to 17 microM. A similar, but less potent neuron-protective effect, was seen with the opioid levorotatory enantiomer of DX, levorphanol (ED50, 40 microM). The O-methyl derivative of DX, dextromethorphan, also antagonized NMDA and glutamate neurotoxicity, but with possibly lower efficacy than DX. The higher potency of DX over levorphanol suggests that this novel neuron-protective action is not mediated by classic opiate receptors; it may be mediated at the "sigma opiate"/phencyclidine site. If further studies establish that DX and related compounds retain neuron-protective efficacy in appropriate animal models, the established clinical safety record of DX and dextromethorphan may allow prompt investigation of the NMDA receptor-blockade strategy in certain neurological disease states.